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T he Centers for Disease Control and Prevention (CDC) has published updated guidelines that outline how health care workers can prevent the transmission of infectious agents to their patients as well as to one another. 1 During the past 11 years since the previous guidelines were published, 2 research has expanded, and effective interventions
This article highlights some of the changes in the updated "Guidelines for isolation precautions: preventing transmission of infectious agents in healthcare settings." 1 Particularly, the article guides clinicians in the appropriate application of standard precautions and prepares clinicians to incorporate respi-ratory hygiene/cough etiquette into infection control practices, which has been added as a component of standard precautions. It is important to note that several terms have been changed. The term nosocomial infections has been replaced with the term healthcare-associated infections (HAIs) and the term negative pressure room has been replaced with the term airborne infection isolation room.
RE-EMPHASIS ON STANDARD PRECAUTIONS
Standard precautions, previously known as universal precautions, have become one of the first-line tools for decreasing transmission of disease from patient-to-patient or patient-tohealth care worker. The key elements of standard precautions include performing hand hygiene; using appropriate personal protective equipment (PPE) depending on the expected type of exposure (ie, gowns for exposure to blood or diarrheal drainage, mask and eye protection for cough-producing procedures); employing safe injection practices; and adhering to respiratory etiquette. 1 Standard precautions are "based on the principle that all blood, body fluids, secretions, and excretions . . . may contain transmissible infectious agents." 1(p66) These infection prevention practices apply to all patients, regardless of suspected or confirmed infection status, in any setting in which health care is delivered.
One component of standard precautions is using safe injection practices. 7 These guidelines mirror the Occupational Safety and Health Administration guidelines for health care worker protection from blood and body fluid pathogens. 8 The precautions include • using a sterile, disposable needle and syringe with a protective device for each injection and discarding all items intact in an appropriate sharps container after use;
• using single-dose medication vials, prefilled syringes, and ampules when possible;
• not using bags of IV solution as a common source of supply for multiple patients; and • using aseptic technique to avoid contamination of sterile injection equipment. Another concern is the potential for contamination of patient care equipment with infectious body fluids. Health care personnel must handle equipment in a manner that prevents transmission of infectious agents. Recommendations include wearing gloves during direct contact with contaminated equipment; containing heavily soiled equipment; and properly cleaning, disinfecting, and sterilizing equipment before use on another patient. 1, 9 In the surgical setting, a patient may be admitted for emergency surgery but also may be harboring an unknown bacterial or viral infection. By consistently applying standard precautions, the possibility of infection transmission is decreased greatly. These precautions may include hand hygiene and use of gloves, eye protection or a face shield, a mask, or a gown depending on the anticipated exposure. For example, when the circulating nurse assists with intubation and extubation, he or she should wear the appropriate PPE (eg, gloves, mask, eye protection).
Precautions are necessary for invasive procedures involving the insertion of catheters or in-jection of material into spinal or epidural spaces via lumbar puncture (eg, myelogram, spinal or epidural anesthesia). 1 Although most elements of standard precautions evolved from universal precautions that were developed for protection of health care personnel, these new elements of standard precautions focus on protection of patients. Staff members now are advised to wear masks during these invasive procedures. 10, 11 [12] [13] [14] The strategy to contain respiratory infectious diseases has been termed respiratory hygiene/cough etiquette 15 and should be incorporated into infection control practices as a new component of standard precautions. The strategy is targeted at patients and accompanying family members and friends with undiagnosed transmissible respiratory infections and applies to any person who enters a health care facility with signs of illness, including cough, congestion, rhinorrhea, or increased production of respiratory secretions. 16, 17 The elements of respiratory hygiene/cough etiquette include educating health care personnel, patients, and visitors. This can be accomplished by posting signs in languages appropriate to the population served combined with instructions to patients and accompanying family members or friends regarding source control measures (eg, covering one's 
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DISEASE TRANSMISSION
Disease transmission can occur through direct contact (eg, the hands of a health care worker who is a carrier of the disease); indirect contact (eg, patient care devices, the hands of a health care worker who has touched a contaminated item, shared toys, medical instruments that have not been cleaned or disinfected adequately); and airborne and droplet routes ( Table 1 ). The envi-ronment also has been implicated in infections via contaminated food, water, IV fluids, and dust or debris on the outside of sterile supply packages. For transmission to occur, a source must exist, a mode of transmission must be present, and a susceptible host must be exposed.
DIRECT CONTACT TRANSMISSION. Transmission via direct contact remains the most common source of microorganism transmission. Direct contact refers to transmission from one person directly to another. Sources include peoples' hands and coughing or sneezing. Susceptible hosts include very old people; the very young; and any patient with chronic diseases, especially diseases involving the immune system.
INDIRECT CONTACT TRANSMISSION. Indirect transmission occurs when an intermediate object (eg, a contaminated needle or instrument, the hands of a health care worker) transfers microorganisms to a susceptible host. Sources that are particularly unsanitary are referred to as "high touch surfaces" (eg, elevator buttons, telephones, door handles). Another example of indirect disease transmission is that of vectorborne illnesses that are propagated by mosquitoes, flies, rats, deer, and squirrels. Diseases in this category include Lyme disease, plague, tickborne relapsing fever, tularemia, Eastern equine and West Nile encephalitis, and yellow fever. [18] [19] [20] AIRBORNE TRANSMISSION. Airborne transmission occurs when a person inhales an infectious agent. The infectious particles are small enough to be suspended in the air and to move along air currents. Patients with airborne infectious diseases must be placed in an airborne infection isolation room (ie, previously known as negative pressure room) with negative pressure in relation to the corridor. All staff members providing care for the patient should wear a National Institute of Occupational Safety and Health (NIOSH)-certified N95 respirator. 13, 14 Patients with airborne infections should not be removed from their rooms unless a procedure cannot be performed in a patient room (eg, nonportable x-rays) or is deemed an emergent situation (eg, emergency surgical interventions). When patients do require transport outside of their rooms, the patient is required to wear a surgical mask. Transmission of Aspergillus spores between patients have been noted in an intensive care unit where a patient required frequent wound debridement and extensive dressing changes. 21 Transmission was thought to have occurred via aerosolization of the spore. DROPLET TRANSMISSION. Diseases can be transmitted via the respiratory system from one person to another directly or indirectly.
When an infected person sneezes, coughs, or speaks, droplet particles can be generated, can stay suspended for long periods of time, and can be inhaled or swallowed by another person, usually within a distance of 3 ft. 1(p132) Experimental studies performed with smallpox and observations during the SARS outbreak in 2003 indicate that these two infections may be transmitted up to 6 ft from the source patient. 22 In addition, some people are considered "shedders" (ie, nasal carriers) exhibiting "cloud baby syndrome" or "cloud adult syndrome." For these syndromes, transmission of microorganisms that are not normally transmitted by the airborne route have been documented. This phenomenon has been noted in outbreak cases with the transmission of Staphylococcus aureus from colonized patients or health care workers. [23] [24] [25] 
ORGANISMS OF INTEREST
"Any infectious agent transmitted in health care settings may, under defined conditions, become targeted for control." 1(p21) Clinicians at each health care facility must monitor the endemic rate of these infections to determine a baseline threshold for that organism. Surveillance then continues, and an unexplained increase over and above the endemic rate, with or without an increase in the severity of disease, requires investigation and the institution of control measures.
MDROS. Resistant organisms refer to certain bacterial pathogens that have proven resistant to any first-line therapy medication. Any organism that is resistant to more than two antibiotics generally is considered to be an MDRO. Transmission is from patient to patient, usually via the hands of health care workers. 3 26 Numerous large outbreaks in health care facilities have been documented. [27] [28] [29] This disease usually is related to recent or prolonged antibiotic therapy. In addition, a relatively new strain made its appearance in England, Canada, and the United States beginning in 2001. 30 This strain-toxinotype III, North American PFGE (pulsed-field gel electrophor esis) type 1-has been shown to produce 16 times more toxin A and 23 times more toxin B than has been observed historically with Clostridium difficile. 26, 30, 31 Prevention focuses on • instituting contact precautions for any patient with diarrhea;
• increasing the environmental cleaning of surfaces, especially patient rooms, bathrooms, and commodes; and
• ensuring consistent hand hygiene with soap and water for mechanical removal of the spores. Some facilities have noted a decrease in Clostridium difficile transmission when a bleachcontaining disinfectant is used for environmental cleaning. 28 
CREUTZFELDT-JAKOB DISEASE (CJD).
Creutzfeldt-Jakob disease is a progressive neurological disorder involving an infection with a prion. 33 A prion is thought to be a transmissible, proteinaceous agent. In the United States, CJD occurs in one person per million per year. Prion diseases also can infect sheep (ie, scrapie), cattle (ie, bovine spongiform encephalopathy), and deer and elk (ie, chronic wasting disease). Transmission has been linked to treatment with • human cadaveric pituitary-derived hormone; • human dura mater grafts; • corneal transplants; and • contaminated neurosurgical instruments, including stereotactic electroencephalogram electrodes. Bloodborne transmission has been linked to two infections in patients with variant CJD. 34 Standard precautions are recommended when caring for patients infected with CJD. 33 Special processes are required when handling tissue in the histology laboratory or when performing an autopsy. It is essential that a very specific method be used for disinfecting surgical equipment and instruments. [35] [36] [37] Processing any CJD-suspect equipment includes soaking the item in sodium hydroxide solution (ie, 1N NaOH) and after removing the item from the solution, steam sterilizing it at 134° C (273° F) for 18 minutes. Alternatively, the item may be soaked in 1N NaOH and, after removal from the solution, steam sterilized at 121° C (250° F) for 30 minutes. Recent studies have indicated that the temperature for steriliza-tion must be exact. If the temperature is above the recommendation, prion growth may occur. [38] [39] [40] [41] SARS. According to the World Health Organization, a total of 8,098 people worldwide became sick with SARS during the 2003 outbreak. 42, 43 Of those infected, 774 died. As of February 2003, a total of 418 patients were thought to be infected with SARS in the United States. Of those patients 344 were classified as having "suspected" and 74 as having "probable" SARS cases. 44 All of these people had traveled to other parts of the world where SARS was prevalent. Disease transmission has been documented during endotracheal intubation; noninvasive positive pressure (eg, continuous positive airway pressure, bilevel positive airway pressure); and cardiopulmonary resuscitation. [45] [46] [47] [48] The incubation period of SARS CoV is two to 10 days, and symptoms include generalized upper respiratory infections, temperature greater than 38° C (100.4° F), chills, rigors, headache, and rapidly progressing dyspnea. 42, 43, 49, 50 Outbreaks in health care settings have been documented with health care workers becoming ill with the disease after caring for infected patients. 49, 51, 52 AVIAN FLU. Usually, the term avian influenza virus refers to influenza A viruses found most predominantly in birds, but infections with these viruses can and have occurred in humans. 53, 54 Confirmed cases of human infection from several subtypes of avian influenza have been reported since 1997. 55 Most cases of avian influenza in humans have resulted from contact with infected poultry (eg, domesticated chicken, ducks, turkeys) or surfaces contaminated with secretion or excretions from infected birds. [56] [57] [58] [59] The spread of avian influenza virus from one ill person to another has been reported very rarely and has been limited, inefficient, and unsustained. [56] [57] [58] [59] Symptoms of avian influenza in humans have ranged from typical human influenzalike symptoms (eg, fever, cough, sore throat, muscle aches) to eye infections, pneumonia, and severe respiratory diseases (eg, acute respiratory distress) and other severe and lifethreatening complications. The symptoms of avian influenza may depend on which type of avian influenza virus caused the infection. When the virus is documented in humans in the United States, all patients who present to a health care setting with fever and respiratory symptoms should be managed according to CDC recommendations, including respiratory etiquette. Patients and visitors should be questioned regarding their recent travel history. Patients with a history of travel in the previous 10 days to a country with avian influenza activity and who are hospitalized with a severe febrile respiratory illness, 54 or are otherwise being evaluated for avian influenza, should be managed using isolation precautions identical to those recommended for patients with known SARS. These include the following:
• Standard precautions-health care personnel should pay careful attention to hand hygiene before and after all patient contact or contact with items potentially contaminated with respiratory secretions. • with six to 12 air exchanges per hour, and • that exhausts air directly outside or recirculates air filtered by a high-efficiency particulate air (HEPA) filter. If an airborne infection isolation room is unavailable, the health care facility engineer should be contacted to assist or obtain portable HEPA filters to initiate the number of air exchanges per hour.
NOROVIRUS. This virus, formerly known as "Norwalk-like" virus, [60] [61] [62] is transmitted via contaminated food and water and person-to-person via fecal-oral contamination. Infection with this disease can reach epidemic proportions quickly, especially in hospitals, nursing homes, cruise ships, hotels, and schools, [60] [61] [62] [63] [64] possibly because the minimal infecting dose required for infection to occur is extremely low (ie, less than 100 viral particles). The incubation period is 12 to 48 hours, and symptoms last 12 to 60 hours. Patients report nausea, vomiting, abdominal cramps, and diarrhea. Although transmission is primarily fecal-oral, there have been reports of transmission via aerosolization of infectious particles from vomitus or fecal material. It has been suggested that health care workers may inhale and then swallow the virus.
MANAGING HEALTH CARE ENVIRONMENTS
The definition of isolation was the mainstay on which hospital isolation protocols were established. In recent years, however, the term isolation has evolved to characterize a process designed to manage the health care environment. Modern isolation techniques incorporate a broad-based theory that addresses the needs of both patients and employees to ensure that the safest possible environment is maintained throughout the health care facility. The term isolation has changed from meaning a special "set of precautions" performed by a few health care providers for a select few patients to a safety system that is practiced by virtually everyone in the course of routine patient care.
These changes have evolved in stages during the past few years. Early isolation standards
Modern isolation techniques incorporate a broad-based theory that addresses the needs of both patients and
employees to ensure that the safest possible environment is maintained throughout the health care facility. all patients. The CDC worked to streamline the existing system and create a new system that would be easy to understand and easy to use. It is from this background that the current guidelines evolved. Critical thinking by perioperative nursing staff members is essential to reduce exposures to infectious agents in acute care facilities. When in doubt, clinicians should consult with the facility infection prevention practitioner and should institute the 2007 isolation guidelines ( required that patients be placed under isolation protocols when an infectious process was diagnosed or strongly suspected. Patients were assigned isolation protocols based on a system that categorized them according to the type of disease and its primary method of transmission.
The concept and re-emphasis of standard precautions is creating a need for health care professionals to change the way they think about infection and the way they interact with 
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